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1
MANAGING A SET OF DATA

BACKGROUND

This disclosure relates generally to computer systems and,
more particularly, relates to sets of data. The amount of data
that needs to be managed by enterprises 1s growing at an
increasing rate. Determining which sets of data are relevant
can be burdensome or ineflicient. As the amount of data
continues to increase, the need to efliciently manage sets of
data may also increase.

SUMMARY

Aspects of the disclosure may include a computer imple-
mented method and system for managing a set of data
associated with a corpus. The method and system may
include establishing, by analyzing the corpus, a domain to
characterize the subject matter of the set of data. From the
set of data, a user identifier may be generated for a portion
of the set of data. A credibility computation may then be
performed. Based upon the credibility computation, a qual-
ity factor for a portion of the set of data may be determined.
The credibility computation may include using both the
domain and the user identifier to determine the quality factor
for the portion of the set of data. The quality factor for the
portion of the set of data may be compared with a quality
tactor threshold. In response to a quality factor for a portion
of the set of data exceeding the quality factor threshold, the
portion of the set of data may be selected.

Aspects of the disclosure may include generating a user
identifier. From a set of data, a portion of the set of data
having a common feature may be extracted. A user 1dentifier
may then be assigned to the portion of the set of data having,
the common feature. In response to assigning a user 1den-
tifier to the portion of the set of data having a common
feature, the user 1dentifier may be stored 1n a data repository.
The data repository may be retroactively updated by evalu-
ating portions of sets of data assigned to a user 1dentifier.

The above summary 1s not intended to describe each

illustrated embodiment or every implementation of the pres-
ent disclosure.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The drawings included in the present application are
incorporated into, and form part of, the specification. They
illustrate embodiments of the present disclosure and, along
with the description, serve to explain the principles of the
disclosure. The drawings are only illustrative of certain
embodiments and do not limit the disclosure.

FIG. 1 illustrates an example system according to
embodiments.

FIG. 2 1llustrates an example system for comment analy-
s1s according to embodiments.

FIG. 3 illustrates an example system for a comment
display according to embodiments.

FIG. 4 illustrates an example method for managing a set
of data associated with a corpus according to embodiments.

FIG. 5 1llustrates an example system for generating user
identifiers according to embodiments.

FIG. 6 illustrates an example system for a comment
display operation according to embodiments.

FIG. 7 1illustrates an example system for a credibility
computation according to embodiments.
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FIG. 8 illustrates an example system for implementing
various embodiments according to embodiments.

While the mvention 1s amenable to various modifications
and alternative forms, specifics thereof have been shown by
way of example 1 the drawings and will be described 1n
detail. It should be understood, however, that the intention 1s
not to limit the invention to the particular embodiments
described. On the contrary, the intention 1s to cover all
modifications, equivalents, and alternatives falling within
the spirit and scope of the invention.

DETAILED DESCRIPTION

Aspects of the disclosure include a computer 1mple-
mented method and system for identifying and viewing
subject matter expertise among comments made by a user to
web page content (e.g., a journal article/corpus). The com-
puter implemented method and system may 1dentily com-
ment sections (e.g., sets of data) as well as specific com-
ments on websites (e.g., portions of sets of data). I the
comment sections and specific comments are 1dentified, the
method and system may analyze the specific comments for
relevancy and credibility with respect to the associated topic
(1.e., domain). Specific comments determined to be relevant
and credible may be marked or differentiated for a website
visitor to view. In embodiments, the computer implemented
method and system does not rely on a separate system to
create user comments but rather may use a comment system
native to the web page.

Many news articles on the internet have a “comments”
section, where users can provide opimons and potential
corrections regarding the content within an article. When an
author of an article does not have a suflicient background of
expertise within the topic of the article (e.g., technology-
oriented articles), corrective comments made by the readers
can be very helptul. These corrective comments may be
especially helptul 1f they are made by a user who has
expertise within the topic of the article. Unfortunately,
identifying the corrective comments with expertise out of a
large volume of comments made 1s a laborious exercise.

There are a number of tools and services supporting
general web page annotation. For example, currently a user
may overlay notes on comments made to a website and share
the notes with a community of others. However, such tools
and services do not identily expertise among comments
native to the webpage (1.e., comments entered using the
website’s standard comment system). In addition, the tools
and services may actually depend on browser plug-ins to
facilitate a comment system.

Aspects of the disclosure include a computer 1mple-
mented method and system for managing a set of data
associated with a corpus. The method and system may
include establishing a domain to characterize the subject
matter of the set of data by analyzing the corpus. From the
set of data, a user identifier 1s generated for a portion of the
set of data. A credibility computation 1s then performed.
Based upon the credibility computation, a quality factor for
a portion of the set of data 1s determined. The credibility
computation may include using both the domain and the user
identifier to determine the quality factor for the portion of
the set of data. The quality factor for the portion of the set
of data may be compared with a quality factor threshold. In
response to a quality factor for a portion of the set of data
exceeding the quality factor threshold, the portion of the set
of data 1s selected. Put diflerently, the portion of the set of
data 1s selected 11 the quality factor for the portion of the set
of data exceeds a quality factor threshold.
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Aspects of the disclosure include analyzing the corpus.
For example, analyzing the corpus may include using tech-
niques such as a web crawler technique, a pattern recogni-
tion technique, a natural language processing technique, or
any other appropriate technique. The domain to characterize
the subject matter of the data may include a topic to classify
a specific data element. The set of data may include user-
provided content from the corpus. User provided content can
be commentary. User provided content can also be com-
mentator names. The corpus may include a user-generated
file. In embodiments, a user-generated file may include a
news document, publication, patent document, social media
document, or any other type of user-generated file.

Aspects of the disclosure include generating a user 1den-
tifier. From the set of data, a portion of the set of data having
a common feature can be extracted. The portion of the set of
data may include, for example, a social network 1dentifier
associated with the common feature. A user identifier can be
assigned to the portion of the set of data having the common
feature. In embodiments, assigning the user identifier may
include computing a probability that a specific user created
the portion of the set of data. Computing a probability that
a specific user created the portion of the set of data may
include using a natural language processing technique. In
response to assigning the user 1dentifier to the portion of the
set of data having the common feature, the user identifier can
be stored in a data repository. Storing the user 1dentifier in
a data repository may include mapping the user identifier to
the portion of the set of data.

Aspects of the disclosure include a credibility computa-
tion. The credibility computation may include, for example,
a score value for the user identifier 1n the domain. The score
value for the user 1dentifier in the domain can be compared
with a score value threshold. A determination of credibility
for a user i1dentifier based on the comparison can be com-
puted. In embodiments, the quality factor can be based on a
quality score which indicates the extent of credibility for a
user 1dentifier within a particular subject matter. The quality
score may be computed by awarding points to a user
identifier based upon historical data.

Aspects of the disclosure include storing, in the data
repository, the portion of the set of data assigned to the user
identifier. In embodiments, the portion of the set of data can
be evaluated and assigned a relevancy score. Evaluating the
portion of the set of data may include using techniques such
as machine learning techniques, keyword techniques, or
embedded link analysis techniques. Based upon evaluating
the portion of the set of data, the portion of the set of data
may be removed from the data repository if the portion’s
relevancy score 1s found to be below a relevancy score
threshold. Aspects of the disclosure provide a methodology
for managing sets of data that may provide benefits associ-
ated with increased ethiciency.

FIG. 1 illustrates an example system 100 according to
embodiments. The system 100 1s presented to show an
example of how the components of the system 100 may
interact. The system 100 1s presented by way of example and
1s not intended to be limiting.

In FIG. 1, the system 100 includes a web crawler 102. The
web crawler 102 may be similar to that used in web search
engines. The web crawler 102 may collect data from the web
112. The web 112 may include a corpus. In embodiments,
the corpus may include user-generated content 112, such as
a news document, publication, patent document, or social
media document. The web crawler 102 may perform a
corpus analysis. In embodiments, analyzing the corpus may
include using techniques such as a web crawler technique, a
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pattern recognition technique, or a natural language process-
ing technique. Data collected by the web crawler may be
sent to a reader comment detector 104. The reader comment
detector 104 may identily user-generated content. For
example, the reader comment detector 104 may use tech-
niques such as natural language processing or pattern rec-
ognition to identily user-generated content 112. In certain
embodiments, user generated content 112 may 1nclude 1ndi-
vidual comments, commentator names, or commentator
identifications. The reader comment detector 104 may gen-
erate, from a portion of the user-generated content, a user
identifier.

Sets of data identified by the reader comment detector 104
may be sent to a comment repository 106. The comment
repository 106 may store the sets of data received from the
reader comment detector 104. In embodiments, sets of data
stored 1n the comment repository 106 may be accessed by
other system 100 components at different times. The com-
ment repository 106 may include a web/commentary brows-
ing service 110. The web/commentary browsing service 110
may include historical data. In embodiments, historical data
may include commentator activity (e.g., user annotations),
social network activity (e.g., video sharing), publication
activity (e.g., journal articles), or group association activity
(e.g., user mteractions with other users who share similar
interests).

In response to a user query, the expertise analyzer 108
may examine user-generated content 112 stored in the com-
ment repository 106. The expertise analyzer 108 may per-
form a credibility computation. For example, the expertise
analyzer 108 may examine comments to assess degree of
relevancy and expertise. Relevancy may be assessed using
key words and phrases 1n comments and associated web
content. In embodiments, web content may include news
articles, publications and patent databases. Expertise may be
assessed by analyzing user identifier information. Expertise
may also be assessed by analyzing other comments made by
a user across various websites. In certain embodiments,
expertise may be assessed by analyzing social network
properties of the commentator through social network(s)
114.

FIG. 2 illustrates an example system 200 according to
embodiments. The system 200 1s presented to show com-
ment analysis modules. For example, data may be collected
in a collection module 202 by a web crawler, such as web
crawler 102 shown 1n FIG. 1. In addition, this may include
a mapping of the World Wide Web traversing uniform
resource locator references within web pages by a web
search engine. In response to data that 1s collected by a web
crawler 1n collection module 202, articles and reader com-
ment sections may be identified 1n an extraction module 204.
Extracting articles and reader comment data 1n the extraction
module 204 may include one or more methodologies. For
example, pattern recognition of the layout of a website may
be used. Comments can follow an article and a section may
be identified as a comment section or similar. Another
example may be to adopt user annotation of web site layouts.
This may include using a crowdsourcing approach, where
users may highlight a part of the web page and label the part
of the web page as a comment section or simply provide a
comment. Data that 1s extracted in extraction module 204
may then be stored in a storing module 206.

In embodiments, user identifiers may be established 1n an
establishing module 208. A user identifier may be a com-
mentator 1dentifier. In particular embodiments, the user
identifier may be universal. For example, a user identifier
may be used to identily commentators across different web
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sites so that analysis of their expertise on a given subject can
be evaluated on a broad scale. A social network 1dentifier
may be used to establish a user 1dentifier if a social network
service 1s used to implement the comment system. Addi-
tionally, a combination of similarity among user identifiers
and among associated articles may be used to estimate the
likelihood that particular commentators are in fact the same
person. For instance, 1f “Randy S. Marsh,” “R. Marsh,” or
“Randy Marsh” are commentators on different websites but
all have a history of commenting on the same subject matter,
then the system 200 may determine that these commentators
are the same 1ndividual. The establishing module 208 may
then assign a unique user 1dentifier and may map the
assigned user 1dentifier to an actual identifier 1f one 1s found.
The user 1dentifiers may be stored 1n a data repository. Data
initially stored in the data repository may be removed 1n a
measuring module 210. Techniques such as machine learn-
ing, keyword analysis, and embedded link analysis may be
used in the measuring module 210 to mark and identify
irrelevant comments.

For an article and commentator combination, the system
may measure expertise ol a commentator for a given user-
generated content in an expertise module 212. Data sources
for the expertise assessment 1 the expertise module 212
may include commentator activity, social network activity,
or background data from the internet. A scoring system may
be used to establish expertise. For example, 1 a commen-
tator consistently comments on related articles over a pre-
scribed period of time, that may grant the commentator
expertise points. Further, article similarity may be assessed
by techmiques such as keyword similarity, similarity of
website sections under which they appear, or hyperlinks
shared among associated articles. Expertise may also be
assessed using social network activity. If social network
activity of a commentator 1s accessible by the system 200,
the “likes” made by a commentator, various postings, group
membership, and associations of Iriends may be used to
assess expertise on a given subject matter. Finally, data from
article citation sources may also be used. For example,
publication databases and patent databases may be used. IT
the commentator has been heavily published and cited in
subject matter related to the article in question, this may
contribute to the expertise score. After an expertise score has
been established, the data repository 1in an update module
214 1s updated with information previously assessed and
generated 1n the previous modules of this system.

FIG. 3 illustrates an example system 300 according to
embodiments. The system 300 1s presented to show an
example of how comments may be displayed. In embodi-
ments, a user may access the system to search the World
Wide Web for information 1n a receiving module 302. A user
may also enter a uniform resource locator (e.g., URL, web
address) directly into the system. The system 1n a query
module 304 may query the repository to search for any
articles related to or matching the search terms of the
uniform resource locator inputted by a user. For example,
this may be done using standard web search article retrieval
techniques based on keywords. In a results module 306, the
system 300 may determine whether or not article-comment
data 1s found based upon a user search in the receiving
module 302. If no article or commentary can be found in
response to the search, search results may not be returned to
the user. Accordingly, the search results or web page may be
displayed 1n their original format 1n a search result module
308. I, 1n the results module 306, relevant article-comment
data 1s 1dentified, the relevant articles may be prioritized 1n
search results 1n a selecting module 310. In embodiments,
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when an article 1s selected for viewing, the article may be
presented with comments from expert commentators high-
lighted 1n an expertise display module 312. These comments
may be highlighted 1n place where they appear in the article
or they may be shown 1n a sidebar to the original webpage.
In certain embodiments, highlighting may include marking,
displaying, or diflerentiating the relevant text discovered 1n
the results module 306.

FIG. 4 illustrates a method 400 according to embodi-
ments. The method 400 illustrates a method for managing a
set of data associated with a corpus. For example, a corpus
may 1nclude a collection of writings or a body of knowledge
encompassing a variety of specific subjects. In operation
402, the method 400 may include establishing a domain to
characterize the subject matter of the data by analyzing the
corpus. The domain to characterize the subject matter of the
data 1n operation 402 may include a topic (e.g., cloud
computing articles, cooking, and sports) to classify a specific
data element (e.g., competitive swimming). The set of data
may 1nclude user-provided content. For example, user-pro-
vided content may include commentary (e.g., user annota-
tions) or the names of commentators (e.g., Randy Marsh). In
embodiments, the corpus may include user-generated files.
User-generated files may include news documents, publica-
tions, patent documents, or social media documents (e.g.,
still images). Further, analyzing the corpus in operation 402
may include using techniques such as a web crawler tech-
nique, a pattern recognition technique (e.g., a comments
section follows an article), or a natural language processing
technique (e.g., sorting semantic and syntactic content).

From the set of data, a user identifier may be generated for
a portion of the set of data 1n operation 404. A portion of the
set of data having a common feature may be extracted. For
example, a common feature may include a specific subject
matter topic (e.g., resource allocation 1n cloud computing).
In embodiments, the portion of the set of data may include
a social network identifier associated with the common
feature. A user identifier may be assigned to the portion of
the set of data having the common feature. For example, 1
a social network service 1s used to implement a comment
system, a social network 1dentifier associated with the social
network service may be used to assign a user identifier. In
embodiments, assigning the user identifier may include
computing a probability that a specific user created the
portion of the set of data. In further embodiments, comput-
ing a probability that a specific user created the portion of
the set of data may include using a natural language pro-
cessing technique. For instance, if “Randy S. Marsh,” “R.
Marsh,” or “Randy Marsh” are commentators on different
websites but all have a history of commenting on the same
subject matter, then the method 400 may determine that
these commentators are likely to be the same individual.

In operation 406, based on a credibility computation, a
quality factor of the portion of the set of data may be
determined. In embodiments, the credibility computation
may include using both a domain and a user 1dentifier in the
computation. The quality factor may be based on a quality
score. The quality score may indicate the extent of credibil-
ity of a user i1dentifier for a particular subject matter. For
example, the quality score may be computed by awarding
points to a user i1dentifier based upon historical data. In
embodiments, historical data may include commentator
activity, social network activity, publication activity, or
group association activity. Thus, if a commentator consis-
tently comments on related articles over a prescribed period
of time (e.g., 1 year), the user identifier may be awarded
points. For instance, a user may comment on a journal article




US 9,705,972 B2

7

regarding a specific topic. The credibility computation for
the comment made by the user may include awarding points
to the user 1dentifier for publications written by the user as
well as social network activities the user partakes 1n asso-
ciated with the specific topic. In addition, the credibility
computation may award points to the user 1dentifier based
upon previous comments made within comparable topics
associated with the journal article.

In operation 408, a comparison may be performed. The
comparison may include comparing a quality factor of the
portion of the set of data with a quality factor threshold. I
embodiments, 1f a first score value for a quality factor for a
portion of the set of data exceeds a second score value of a
quality factor threshold, the portion of the set of data may be
selected. In various embodiments, 1f a first score value for a
quality factor for a portion of the set of data exceeds a
second score value of a quality factor threshold, the portion
of the set of data may be credible. In particular embodi-
ments, 1f a first score value for a quality factor for a portion
of the set of data exceeds a second score value of a quality
factor threshold, the user identifier associated with the
portion of the set of data may be credible. Accordingly,
selecting the portion of the set of data exceeding the quality
tactor threshold may include marking or displaying.

For example, a quality score may be given to a quality
factor 1n a manner similar to the example described in the
previous paragraph associated with operation 406. The qual-
ity score may then be compared against a predetermined
quality factor threshold. The quality factor threshold may be
based upon a user defined value. The quality factor threshold
may also be based upon previous quality factor threshold
values imputted by various users associated with topics
similar to the portion of the set of data. In addition, the
quality threshold may be based upon values previously
defined by the system 400 for the domain. If the quality
score 1s greater than the previously defined values described
above, the portion of the set of data may be selected so that
a reader who queried the system may be alerted 1n a visual
manner that a portion of a set of data may be more credible
than another portion of a set of data.

FIG. § illustrates an example system 500 according to
embodiments. The system 500 1s presented to show how a
user identifier may be generated. In embodiments, from a set
of data 1n a data module 502, a portion of the set of data may
be differentiated having a common feature in a feature
module 506. For example, a web crawler module 504 may
be used to 1dentily a common feature to separate a portion
of the set of data from the set of data. In certain embodi-
ments, the web crawler module 504 may use pattern recog-
nition or natural language processing to identily and sepa-
rate a portion of the set of data having a common feature
from the set of data. In addition, a portion of the set of data
may be differentiated having a common feature in a social
network module 510. In certain embodiments, 1f a user 1s a
member ol a social network group across various social
network services, this may be considered data with a com-
mon feature. For example, a journal article may have user
annotations which follow the journal article. The web
crawler 504 may i1dentily the user annotations and separate
them from the journal article. I the user annotations asso-
ciated with the journal article are implemented through a
social network service, the web crawler may 1dentily the
user annotations as well as the social network service used.

If, 1n the feature module 506, a portion of a set of data 1s
identified to have a common feature, the system 500 may
initiate a probability computation that a specific user created
a portion of the set of data in a probability computation
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module 506. In embodiments, computing a probability that
a specific user created the portion of the set of data may
include using a natural language processing technique. For
instance, i “Randy S. Marsh,” “R. Marsh,” or “Randy
Marsh” are commentators on different websites but all have
a history ol commenting on the same subject matter, then the
system 500 may determine that these commentators are
likely to be the same 1individual. In an additional example, 1f
a particular commentator uses specific phrases or comments
consistently across various websites with an opinion regard-
ing a specific topic, the system 500 may use natural language
processing to 1identily the particular commentator. In certain
embodiments, the social network module 510 may be used
in the probability computation module 506 to calculate that
a specific user created the portion of the set of data. For
example, one of the different websites mentioned above may
be a social network website. If a social network service 1s
used to implement a comment system following a journal
article, the system 500 may identify a specific user based
upon a user identifier associated with the social network
service.

Embodiments may include a user identifier module 3512.
A user i1dentifier may be generated in the user identifier
module 512 11, in the probability computation module 508,
the system 3500 determines that a specific user created the
portion of the set of data. A user 1dentifier may be assigned
to the portion of the set of data. In certain embodiments, the
user identifier module 512 may use a social network module
510 to assign a user 1dentifier to a specific user. For example,
if a social network service 1s used to implement a comment
system, the social network module 510 may use a social
network service user i1dentifier to assign the user 1dentifier
associated with the portion of the set of data.

When a user identifier 1s assigned to a portion of the set
of data, it may be stored i a storing module 514. In
embodiments, a user identifier previously assigned to a
portion of a set of data may be mapped to the user 1dentifier
generated for the portion of the set of data. The storing
module 514 may be retroactively updated with data previ-
ously assessed and generated 1n previous modules 1n the
system 500. In certain embodiments, 1f a user had been
previously assigned a first user identifier based upon com-
ments made and then 1s subsequently assigned a second
additional user 1dentifier, the first and second user 1dentifiers
may be mapped and assigned to the same user. For example,
il a user 1s assigned a user 1dentifier for a topic within sports
and 1s assigned a user i1dentifier for a topic within cloud
computing, the user identifier for sports and the user 1den-
tifier for cloud computing may be mapped and stored 1n the
storing module 514 together.

FIG. 6 illustrates an example system 600 according to
embodiments. The system 600 1s presented to show a
comment display operation. In embodiments, a user may
access the system 600 to search for information. The system
600 may include the World Wide Web. A user may run the
system 600 to access a query module 602. A user may enter
a uniform resource locator (e.g., URL, website address)
directly into the query module 602. In embodiments, a user
may control the query module 602 to search for specific
terms. The query module 602 may search the comment
repository module 604 to i1dentily any data related to or
matching the search terms of the user. For example, search-
ing the comment repository 604 may include using keyword
analysis or natural language processing techniques (e.g.,
sorting semantic and syntactic content).

If the query module 602 1s unable to locate 1n the
comment repository 604 any data relating to a user search,
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search results may not be returned to the user 1n a results
module 608. For example, 11 no article or commentary 1s
found in response to a search, data will appear 1n its original
format. Conversely, 11 the query module 602 1s able to locate
within the comment repository 604 data relating to a user
search, a score value may be assigned to the data relating to
the user search 1n a score value module 606. For instance,
the score value may be calculated 1n a similar manner to the
expertise module 212 1n system 200. In embodiments, 11 a
first score value for data found within the comment reposi-
tory 604 relating to a user search exceeds a second score
value of a score value threshold, the portion of the set of data
may be determined to be credible. Portions of sets of data
which are determined to be credible in the score value
module 606 may be displayed 1n the results module 608.
Displaying the portions of the sets of data may include
prioritizing sets of data with higher score values. Displaying
the portions of the sets of data may include highlighting or
differentiating the portions of the sets of data. For example,
if a user queries the system 600 and selected an article for
viewing, the article may be presented with comments from
credible commentators highlighted. Additionally, the cred-
ible commentators and their subsequent comments may be
shown 1n a sidebar to the original webpage.

FIG. 7 illustrates an example system 700 according to
embodiments. The system 700 1s presented to show a
credibility computation operation. In a receiving module
702, the system 700 may receive a portion of a set of data.
For example, a portion of a set of data may be a comment
posted on an article by a specific user. In embodiments, the
receiving module 702 may receive a user identifier for the
portion of the set of data as well as a domain category. In
various embodiments, the domain category may be prede-
termined (e.g., Geology, Sedimentary Compositions). For
example, user Randy Marsh may comment on an article
discussing the scientific aspects of the Grand Canyon. The
receiving module 702 may receirve the comment made by
Randy Marsh, the user identifier for Randy Marsh, and the
domain for the comment (e.g., Geology). An analyzing
module 704 may evaluate the specific user 1dentification for
the domain of the portion of the set of data. In certain
embodiments, the analyzing module 704 may include an
algorithm.

For example, the algorithm 1n the analyzing module 704
may award points to user identifiers within specific domains.
For instance, the user identifier associated with Randy
Marsh may imtially be awarded points for his previous
internet activities associated with geology. The system 700
may determine that his user identifier has recently com-
mented on various articles relating to earthquakes over the
past few weeks (1.e., 3 points awarded), published a study on
geochronology (1.e., 4 points awarded), and started a social
network group for geology enthusiasts (1.e., 3 points
awarded), for a total of 10 points. Conversely, 1f a second
user, Jim Kern, also comments on the same article user
Randy Marsh commented on, the user identifier associated
with Jim Kern may also mitially be awarded points for his
previous 1nternet activities associated with the Grand Can-
yon. For example, the user identifier associated with Jim
Kern may have recently commented on an article discussing
activities to do within Arizona (1.¢., 1 point awarded), posted
a blog entry discussing his hunting trip 1n the Grand Canyon
(1.e., 1 point awarded), and 1s a member of a pet rock social
network group (1.e., 1 point awarded), for a total of 3 points.

The algorithm 1n the analyzing module 704 may compare
the points awarded to a user 1dentifier with a quality factor
threshold. In embodiments, the quality factor threshold may

10

15

20

25

30

35

40

45

50

55

60

65

10

be predetermined. In the example cited above, the analyzing
module 704 may predetermine a quality factor threshold of
7 points. Thus, the 10 points awarded to the user 1dentifier
associated with Randy Marsh may be compared with the
quality factor threshold of 7 points and the 3 points awarded
to the user identifier associated with Jim Kern may be
compared with the quality factor threshold of 7 points. As a
result, the comment made by Randy Marsh exceeds the
quality factor threshold and may be highlighted or displayed
in a sidebar of the journal article. Conversely, the comment
made by Jim Kerm does not exceed the quality factor
threshold and may be displayed in the manner native to the
web site.

In response to the analyzing module 704, an output
module 706 may generate a quality score. The output
module 706 may include an algorithm to calculate the
quality score. The quality score may be a numerical value.
The quality score may indicate the extent of credibility that
a user 1dentifier has within a specific domain. For example,
the user Randy Marsh 1n the previous example may have a
quality score of 80/100 within a sedimentary rock domain.
From the output module 706, a quality module 708 may
generate a quality factor. In embodiments, the system 700
may be configured to bypass the output module 706. The
quality factor may be based upon the user identifier, the
portion of the set of data, the domain, or the quality score.

FIG. 8 depicts a high-level block diagram of a computer
system 800 for implementing various embodiments. The
mechanisms and apparatus of the various embodiments
disclosed herein apply equally to any appropriate computing
system. The major components of the computer system 800
include one or more processors 802, a memory 804, a
terminal interface 812, a storage interface 814, an 1/O
(Input/Output) device interface 816, and a network interface
818, all of which are communicatively coupled, directly or
indirectly, for inter-component communication via a
memory bus 806, an I/O bus 808, bus interface unit 809, and
an I/O bus interface unit 810.

The computer system 800 may contain one or more
general-purpose programmable central processing units
(CPUs) 802A and 802B, herein generically referred to as the
processor 802. In embodiments, the computer system 800
may contain multiple processors; however, 1 certain
embodiments, the computer system 800 may alternatively be
a single CPU system. Each processor 802 executes mnstruc-
tions stored 1n the memory 804 and may include one or more
levels of on-board cache.

In embodiments, the memory 804 may include a random-
access semiconductor memory, storage device, or storage
medium (either volatile or non-volatile) for storing or encod-
ing data and programs. In certain embodiments, the memory
804 represents the entire virtual memory of the computer
system 800, and may also include the virtual memory of
other computer systems coupled to the computer system 800
or connected via a network. The memory 804 can be
conceptually viewed as a single monolithic entity, but 1n
other embodiments the memory 804 1s a more complex
arrangement, such as a hierarchy of caches and other
memory devices. For example, memory may exist in mul-
tiple levels of caches, and these caches may be further
divided by function, so that one cache holds instructions
while another holds non-instruction data, which 1s used by
the processor or processors. Memory may be further dis-
tributed and associated with difterent CPUs or sets of CPUs,
as 15 known 1n any of various so-called non-uniform
memory access (NUMA) computer architectures.
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The memory 804 may store all or a portion of the various
programs, modules and data structures for processing data
transiers as discussed herein. For instance, the memory 804
can store an access management module 850. In embodi-
ments, the access management module 850 may include
instructions or statements that execute on the processor 802
or instructions or statements that are interpreted by instruc-
tions or statements that execute on the processor 802 to carry
out the functions as further described herein. In certain
embodiments, the access management module 850 1s imple-
mented 1n hardware via semiconductor devices, chips, logi-
cal gates, circuits, circuit cards, and/or other physical hard-
ware devices 1n lieu of, or in addition to, a processor-based
system. In embodiments, the access management module
850 may include data in addition to instructions or state-
ments.

The computer system 800 may include a bus interface unit
809 to handle communications among the processor 802, the
memory 804, a display system 824, and the I/O bus interface
unit 810. The I/O bus interface unit 810 may be coupled with
the I/0 bus 808 for transferring data to and from the various
I/O units. The IO bus interface umit 810 communicates with
multiple I/O interface units 812, 814, 816, and 818, which
are also known as 1/O processors (I10Ps) or I/O adapters
(IOAs), through the 1/O bus 808. The display system 824
may include a display controller, a display memory, or both.
The display controller may provide video, audio, or both
types of data to a display device 826. The display memory
may be a dedicated memory for buflering video data. The
display system 824 may be coupled with a display device
826, such as a standalone display screen, computer monitor,
television, or a tablet or handheld device display. In one
embodiment, the display device 826 may include one or
more speakers for rendering audio. Alternatively, one or
more speakers for rendering audio may be coupled with an
[/O interface unit. In alternate embodiments, one or more of
the functions provided by the display system 824 may be on
board an integrated circuit that also includes the processor
802. In addition, one or more of the functions provided by
the bus interface unit 809 may be on board an integrated
circuit that also includes the processor 802.

The I/O interface units support communication with a
variety of storage and I/0 devices. For example, the terminal
interface unit 812 supports the attachment of one or more
user 1/0 devices 820, which may include user output devices
(such as a video display device, speaker, and/or television
set) and user mput devices (such as a keyboard, mouse,
keypad, touchpad, trackball, buttons, light pen, or other
pointing device). A user may manipulate the user input
devices using a user interface, in order to provide mput data
and commands to the user 1/0O device 820 and the computer
system 800, and may receive output data via the user output
devices. For example, a user iterface may be presented via
the user I/O device 820, such as displayed on a display
device, played via a speaker, or printed via a printer.

The storage interface 814 supports the attachment of one
or more disk drives or direct access storage devices 822
(which are typically rotating magnetic disk drive storage
devices, although they could alternatively be other storage
devices, including arrays of disk drives configured to appear
as a single large storage device to a host computer, or
solid-state drives, such as flash memory). In some embodi-
ments, the storage device 822 may be implemented via any
type ol secondary storage device. The contents of the
memory 804, or any portion thereof, may be stored to and
retrieved from the storage device 822 as needed. The 1/O
device interface 816 provides an interface to any of various
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other I/O devices or devices of other types, such as printers
or fax machines. The network 1ntertace 818 provides one or
more communication paths from the computer system 800 to
other digital devices and computer systems; these commu-
nication paths may include, e.g., one or more networks 830.

Although the computer system 800 shown in FIG. 4
illustrates a particular bus structure providing a direct com-
munication path among the processors 802, the memory
804, the bus interface 809, the display system 824, and the
I/O bus interface unit 810, in alternative embodiments the
computer system 800 may include different buses or com-
munication paths, which may be arranged 1n any of various
forms, such as point-to-point links in hierarchical, star or
web configurations, multiple hierarchical buses, parallel and
redundant paths, or any other appropriate type of configu-
ration. Furthermore, while the I/O bus interface unit 810 and
the I/O bus 808 are shown as single respective units, the
computer system 800 may, in fact, contain multiple IO bus
interface units 810 and/or multiple I/O buses 808. While
multiple I/O 1interface units are shown, which separate the
I/O bus 808 from various communications paths running to
the various I/O devices, 1n other embodiments, some or all
of the I/O devices are connected directly to one or more
system 1/0 buses.

In various embodiments, the computer system 800 15 a
multi-user mainiframe computer system, a single-user sys-
tem, or a server computer or similar device that has little or
no direct user interface, but receives requests from other
computer systems (clients). In other embodiments, the com-
puter system 800 may be implemented as a desktop com-
puter, portable computer, laptop or notebook computer,
tablet computer, pocket computer, telephone, smart phone,
or any other suitable type of electronic device.

FIG. 8 depicts several major components of the computer
system 800. Individual components, however, may have
greater complexity than represented in FIG. 8, components
other than or in addition to those shown in FIG. 8 may be
present, and the number, type, and configuration of such
components may vary. Several particular examples of addi-
tional complexity or additional variations are disclosed
herein; these are by way ol example only and are not
necessarily the only such variations. The various program
components illustrated in FIG. 8 may be implemented, 1n
various embodiments, 1n a number of diflferent manners,
including using various computer applications, routines,
components, programs, objects, modules, data structures,
etc., which may be referred to herein as “software,” “com-
puter programs,” or simply “programs.”

In addition to embodiments described above, other
embodiments having fewer operational steps, more opera-
tional steps, or different operational steps are contemplated.
Also, some embodiments may perform some or all of the
above operational steps 1n a different order. The modules are
listed and described illustratively according to an embodi-
ment and are not meant to indicate necessity of a particular
module or exclusivity of other potential modules (or func-
tions/purposes as applied to a specific module).

In the foregoing, reference 1s made to various embodi-
ments. It should be understood, however, that this disclosure
1s not limited to the specifically described embodiments.
Instead, any combination of the described features and
elements, whether related to different embodiments or not, 1s
contemplated to implement and practice this disclosure.
Many modifications and variations may be apparent to those
of ordinary skill in the art without departing from the scope
and spirit of the described embodiments. Furthermore,
although embodiments of this disclosure may achieve
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advantages over other possible solutions or over the prior
art, whether or not a particular advantage 1s achieved by a
given embodiment 1s not limiting of this disclosure. Thus,
the described aspects, features, embodiments, and advan-
tages are merely 1llustrative and are not considered elements
or limitations of the appended claims except where explic-
itly recited 1n a claim(s).

The present invention may be a system, a method, and/or
a computer program product. The computer program prod-
uct may include a computer readable storage medium (or
media) having computer readable program instructions
thereon for causing a processor to carry out aspects of the
present invention.

The computer readable storage medium can be a tangible
device that can retain and store instructions for use by an
instruction execution device. The computer readable storage
medium may be, for example, but 1s not limited to, an
clectronic storage device, a magnetic storage device, an
optical storage device, an electromagnetic storage device, a
semiconductor storage device, or any suitable combination
of the foregoing. A non-exhaustive list of more specific
examples of the computer readable storage medium includes
the following: a portable computer diskette, a hard disk, a
random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), a static random access memory
(SRAM), a portable compact disc read-only memory (CD-
ROM), a digital versatile disk (DVD), a memory stick, a
floppy disk, a mechanically encoded device such as punch-
cards or raised structures in a groove having instructions
recorded thereon, and any suitable combination of the fore-
going. A computer readable storage medium, as used herein,
1s not to be construed as being transitory signals per se, such
as radio waves or other freely propagating electromagnetic
waves, electromagnetic waves propagating through a wave-
guide or other transmission media (e.g., light pulses passing
through a fiber-optic cable), or electrical signals transmitted
through a wire.

Computer readable program instructions described herein
can be downloaded to respective computing/processing
devices from a computer readable storage medium or to an
external computer or external storage device via a network,
for example, the Internet, a local area network, a wide area
network and/or a wireless network. The network may com-
prise copper transmission cables, optical transmission fibers,
wireless transmission, routers, firewalls, switches, gateway
computers and/or edge servers. A network adapter card or
network interface 1 each computing/processing device
receives computer readable program instructions from the
network and forwards the computer readable program
instructions for storage i a computer readable storage
medium within the respective computing/processing device.

Computer readable program instructions for carrying out
operations of the present invention may be assembler
instructions, instruction-set-architecture (ISA) instructions,
machine i1nstructions, machine dependent instructions,
microcode, firmware instructions, state-setting data, or
either source code or object code written 1n any combination
of one or more programming languages, including an object
ortented programming language such as Java, Smalltalk,
C++ or the like, and conventional procedural programming
languages, such as the “C” programming language or similar
programming languages. The computer readable program
instructions may execute entirely on the user’s computer,
partly on the user’s computer, as a stand-alone software
package, partly on the user’s computer and partly on a
remote computer or entirely on the remote computer or
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server. In the latter scenario, the remote computer may be
connected to the user’s computer through any type of
network, including a local area network (LAN) or a wide
area network (WAN), or the connection may be made to an
external computer (for example, through the Internet using
an Internet Service Provider). In some embodiments, elec-
tronic circuitry including, for example, programmable logic
circuitry, field-programmable gate arrays (FPGA), or pro-
grammable logic arrays (PLLA) may execute the computer
readable program 1nstructions by utilizing state information
of the computer readable program 1nstructions to personalize
the electronic circuitry, 1n order to perform aspects of the
present mvention.

Aspects of the present invention are described herein with
reference to flowchart 1llustrations and/or block diagrams of
methods, apparatus (systems), and computer program prod-
ucts according to embodiments of the mvention. It will be
understood that each block of the flowchart illustrations
and/or block diagrams, and combinations of blocks 1n the
flowchart 1llustrations and/or block diagrams, can be 1mple-
mented by computer readable program instructions.

These computer readable program instructions may be
provided to a processor of a general purpose computer,
special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the
instructions, which execute via the processor of the com-
puter or other programmable data processing apparatus,
create means for implementing the functions/acts specified
in the flowchart and/or block diagram block or blocks. These
computer readable program instructions may also be stored
in a computer readable storage medium that can direct a
computer, a programmable data processing apparatus, and/
or other devices to function 1n a particular manner, such that
the computer readable storage medium having instructions
stored therein comprises an article of manufacture including
instructions which implement aspects of the function/act
specified 1n the flowchart and/or block diagram block or
blocks.

The computer readable program instructions may also be
loaded onto a computer, other programmable data process-
ing apparatus, or other device to cause a series of operational
steps to be performed on the computer, other programmable
apparatus or other device to produce a computer 1mple-
mented process, such that the instructions which execute on
the computer, other programmable apparatus, or other
device implement the functions/acts specified 1n the flow-
chart and/or block diagram block or blocks.

Embodiments according to this disclosure may be pro-
vided to end-users through a cloud-computing infrastruc-
ture. Cloud computing generally refers to the provision of
scalable computing resources as a service over a network.
More formally, cloud computing may be defined as a com-
puting capability that provides an abstraction between the
computing resource and 1ts underlying technical architecture
(c.g., servers, storage, networks), enabling convenient, on-
demand network access to a shared pool of configurable
computing resources that can be rapidly provisioned and
released with minimal management eflort or service pro-
vider interaction. Thus, cloud computing allows a user to
access virtual computing resources (e.g., storage, data,
applications, and even complete virtualized computing sys-
tems) 1n “the cloud,” without regard for the underlying
physical systems (or locations of those systems) used to
provide the computing resources.

Typically, cloud-computing resources are provided to a
user on a pay-per-use basis, where users are charged only for
the computing resources actually used (e.g., an amount of
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storage space used by a user or a number of virtualized
systems instantiated by the user). A user can access any of
the resources that reside 1n the cloud at any time, and from
anywhere across the Internet. In context of the present
disclosure, a user may access applications or related data
available 1n the cloud. For example, the nodes used to create
a stream computing application may be virtual machines
hosted by a cloud service provider. Doing so allows a user
to access this information from any computing system
attached to a network comnected to the cloud (e.g., the
Internet).

The flowchart and block diagrams 1n the Figures 1llustrate
the architecture, functionality, and operation of possible
implementations of systems, methods, and computer pro-
gram products according to various embodiments of the
present invention. In this regard, each block 1n the flowchart
or block diagrams may represent a module, segment, or
portion ol instructions, which comprises one or more
executable instructions for implementing the specified logi-
cal function(s). In some alternative implementations, the
functions noted 1n the block may occur out of the order noted
in the figures. For example, two blocks shown 1n succession
may, 1n fact, be executed substantially concurrently, or the
blocks may sometimes be executed in the reverse order,
depending upon the functionality mvolved. It will also be
noted that each block of the block diagrams and/or flowchart
illustration, and combinations of blocks 1n the block dia-
grams and/or flowchart illustration, can be implemented by
special purpose hardware-based systems that perform the
specified functions or acts or carry out combinations of
special purpose hardware and computer instructions.

While the foregoing 1s directed to exemplary embodi-
ments, other and further embodiments of the invention may
be devised without departing from the basic scope thereof,
and the scope thereof 1s determined by the claims that
tollow.

The descriptions of the various embodiments of the
present disclosure have been presented for purposes of
illustration, but are not intended to be exhaustive or limited
to the embodiments disclosed. Many modifications and
variations will be apparent to those of ordinary skill 1n the
art without departing from the scope and spinit of the
described embodiments. The terminology used herein was
chosen to explain the principles of the embodiments, the
practical application or technical improvement over tech-
nologies found in the marketplace, or to enable others of
ordinary skill in the art to understand the embodiments
disclosed herein.

What 1s claimed 1s:
1. A computer implemented method for generating a
qualified set of data, the method comprising:

receiving, by at least one processor, an mnput set of data;

determining, by the at least one processor analyzing the
input set of data, a domain that characterizes a subject
matter of the input set of data;

computing, by extracting a common feature from the
mput set of data by the at least one processor, a
probability that a specific user created a first portion of
the 1mput set of data;

identifying, by the at least one processor, the first portion
of the input set of data based, at least 1n part, on the first
portion of the input set of data having the common
feature:

generating, by the at least one processor, based, at least in
part, on the domain, on the probability and on the first
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portion of the mput set of data having the common
feature, a user identifier associated with the first portion
of the mput set of data;
storing, by the at least one processor, the user 1dentifier in
a data repository;

computing, by the at least one processor, based at least 1n
part on the domain and the user 1dentifier, a credibility
measure;
computing, by the at least one processor, based at least 1n
part on the credibility measure, a quality factor asso-
ciated with the first portion of the mput set of data;

generating, by the at least one processor, based at least 1n
part on the quality factor exceeding a quality factor
threshold, the qualified set of data comprising data,
among the first portion of the input data, that exceeds
the quality threshold; and

outputting, by the at least one processor, the qualified set

of data.
2. The method of claim 1, wherein the mput set of data
includes user-provided content within a corpus.
3. The method of claim 2, wherein the user-provided
content includes at least one of commentary or commentator
names.
4. The method of claim 1, wherein the 1nput set of data
includes a user-generated file.
5. The method of claim 4, wherein the user generated {file
comprises at least one of a news document, a published
document, a patent document and a social media document.
6. The method of claim 1, wherein the analyzing the input
set of data includes using at least one of a web crawler
technique, a pattern recognition technique, and a natural
language processing technique.
7. The method of claim 1, wherein the domain includes a
topic to classily a specific data element among the 1nput set
of data.
8. The method of claim 1, wherein the first portion of the
iput set of data includes a social network identifier asso-
ciated with the common feature.
9. The method of claim 1, wherein the computing the
probability comprises the at least one processor using a
natural language processing techmique.
10. The method of claim 1, wherein the storing the user
identifier 1n the data repository includes the at least one
processor mapping the user identifier to the first portion of
the mput set of data.
11. The method of claim 1, wherein the computing the
credibility measure includes:
the at least one processor computing, by awarding points
to the user 1dentifier, a score value for the user 1dentifier
wherein the points are associated with a previous
internet activity, associated with the domain, corre-
sponding to the user identifier;
the at least one processor comparing the score value with
a score value threshold; and

the at least one processor computing the credibility mea-
sure based on the comparison of the score value with
the score value threshold.

12. The method of claim 1, wherein the quality factor 1s
based on a quality score which indicates a level of credibility
for the user i1dentifier within the subject matter of the input

set of data.

13. The method of claim 12, wherein the at least one
processor computes the quality score by awarding points to
the user 1dentifier based upon historical data.
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14. The method of claim 13, wherein the historical data
comprises at least one of: commentator activity, social
network activity, publication activity, and group association
activity.

15. The method of claim 1, wherein the at least one
processor outputting the qualified set of data comprises at
least one of the at least one processor marking and the at
least one processor displaying data among the qualified set
of data.

16. The method of claim 1, further comprising the at least
Oone processor:

storing, 1n the data repository, the first portion of the input

set of data;

computing a relevancy score associated with the first

portion of the input set of data;

determining that the relevancy score 1s below a relevancy

score value threshold; and

removing, based on the relevancy score being below the

threshold, the first portion of the input set of data from
the data repository.

17. The method of claim 16, wherein the determining the
relevancy score to be below the relevancy score value
threshold includes the at least one processor using a tech-
nique comprising at least one of machine learning tech-
niques, keyword techmiques, or embedded link analysis
techniques.

18. A computer program for generating a qualified set of
data, the computer program product comprising a computer
readable storage medium having instructions embodied
therewith, the program instructions executable by a proces-
sor to cause the processor to:

receive an mput set of data;

determine, by analyzing the mput set of data, a domain

that characterizes a subject matter of the input set of
data;

compute, by extracting a common feature from the input

set of data, a probability that a specific user created a
first portion of the mput set of data;

identify the first portion of the input set of data based, at

least 1n part, on the first portion of the input set of data
having the common feature;

generate, based, at least 1n part, on the domain, on the

probability and on the first portion of the mput set of
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data having the common {feature, a user identifier
associated with the first portion of the input set of data;
store the user 1dentifier 1n a data repository;

compute a credibility measure, based at least in part on the

domain and the user identifier;

compute, based at least in part on the credibility measure,

a quality factor associated with the first portion of the
input set of data; and

generate, based at least i part on the quality factor

exceeding a quality factor threshold, the qualified set of

data comprising data, among the first portion of the

input data, that exceeds the quality threshold; and
output the qualified set of data.

19. A computer system for generating a qualified set of
data, the computer system comprising a processor config-
ured to:

receive an input set of data;

determine, by analyzing the nput set of data, a domain

that characterizes a subject matter of the input set of
data;

compute, by extracting a common feature from the input

set of data, a probability that a specific user created a
first portion of the mput set of data;

identily the first portion of the input set of data based, at

least in part, on the first portion of the mnput set of data
having the common feature;

generate, based, at least i part, on the domain, the

probability and the first portion of the mput set of data
having the common feature, a user identifier associated
with the first portion of the mput set of data;

store the user identifier 1n a data repository;

compute, based at least 1n part on the domain and the user

identifier, a credibility measure;

compute, based at least in part on the credibility measure,

a quality factor associated with the first portion of the
input set of data;

generate, based at least i part on the quality factor

exceeding a quality factor threshold, the qualified set of

data comprising data, among the first portion of the

input data, that exceeds the quality threshold; and
output the qualified set of data.
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